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H3o6peTeHHe othochtch k MeTajuiyprHH, 
b nacTHocTH k pa3JiHBKe cTajiw cBepxy oaho- 
BpeMeHHO b j\Be H3.rco>KHHUbi oAHoro paAa, H 
MO>KeT 6biTb Hcnojib30BaHO jinn nojxamt yreu- 
jihioiuhx MaTepHajioB Ha 3epKajio MeTajuia. ; 

H3BecTHO, ^to j&ift yjryMuieHHH TenjioBOH 5 
pa6oTbi npH6biJiH Bepx ee o6biHKO yfenjiniOT 

pa3JIHHHbIMH TenJIOH30JIHUHOHHbrMH HJIH 3K30- 

TepMHqecKHMH MaTepnajiaMH, KOTOpbie 3acbi~ 
naiOT Ha 3epKajio MeTajuia BpyqHyio hjth c no- 
Mombio cneuHajibHwx ycrpoHCTB HeMe^JreHHO 

nOCJie HanOJIHeHHfl H3J10>KHHUbI CnOKOHHOH CTa- 
JlbK) [1] H [2]. 

FfoAaqa yTenjinioiuHx MaTepHajioB b H3- 
jiomHHUbi BpyMHyio c noMombio JionaTbi hjih 
nepnaKa AOBOJibHO TpyAoeMKan onepau;HH h 
He o6ecneqHBaeT 6biCTporo BBOAa 3acbinoK b 15 
Heo6xoAHMOM KOJTHnecTBe, oco6eHHo npw CJIHT- 
Kax 6oJibiuero pa3Beca h AByxpnAHOH pa3JiHBKe, 

^TO npHBOAHT K pe3KOMy yBeJIHMeHHK) TOJIOB- 

hoh o6pe3H. 

3tot HeAOCTaTOK mo>k6t 6biTb ycTpaHeH 
npH MexaHH3auHH onepauHH noAaqH yTenjm- 20 
ioiuhx MaTepwajroB. 

H3BecTHbi pa3JTHqHbie ycrpoftcTBa, coAep- 
^KauiHe 6yHKepa, TeqKH h pacnpeAejiHTomne 



/ - 
2 

M'exaHH3Mbi ajih noAa^H H3MejibqeHHbix MaTe- 
pHajioB [3] h [4]. 

Oahhko noAaqa nopouiKOo6pa3Hbix Mare- 
pHajiOB OKaTHM B03AyxoM qepe3 conjia npHBO- 
aht k BbiAane yTenjiHTejia c b^icokoh cKopoc- 
TbK), qacTH^HOMy nnyfioKOMy BHeApeHHK) B.Me- 
Tajui h 3iiaqHTejTbHOMy BbiAysaHHio ero H3 
npH6bijibHOH qacTH cJiHT.Ka, qro He o6ecneMH- 
BaeT aoji>khoh h30jt«uhh 3epKajia MeTajuia, 
yBejiHMHBaeT cTeneHb ero 3arpa3HeHHOCTH h 
Bbi3biBaeT HeAonycTHMyto 3anbiJieHH0CTb onpy- 
>KaiomeH aTMOcc^epbi. 

Pacnojio>KeHHe noABH>KHbix h noBopoTHbix 
3JieMeHT0B ycTpoflcTBa HenocpeACTBeHHo b 30- 

He BblCOKHX TeMnepaTyp npHBOAHT K 3HaMH- 

TejibHbiM TenjioBbiM Harpy3KaM b ajieMeHTax, 

BbiropaHHK) CMa3KH B OHOpaX, 3aKJTHHKBaHHIO 

AeTajieft h cHH>KeHHio hx ctohkocth, ^to He 
o6ecneqHBaeT Heo6xoAHMOH AOjrroBewHOCTH h 
HaAe>KHocxH pa6o™ ycTpoftcTBa, a TaK>Ke chh- 
>Kaer KaqecTBo yTenjieHHsi- npH6buibHOH uacTH 

CJIHTKa. 

HaH6ojiee 6jjh3khm k npeAJiaraeMOMy no 
TexHHMecKofl cyuxHOCTH h AOCTHraeMOMy pe- 
3yjibTaTy HBJineTcn MaiuHHa a^ih 3acbinKH yTen- 
JiflKDiixHx CMeceH, HanpHMep jiK)HKepHTa T b H3- 
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yipjKHHUbi, coAepjKaman 6yHKep c A03aTopoM 
h cHa6>KeHHaH 3aTBopoM c TeMKOH, a TaK>Ke 
npHcnoco6jieHHe , npeAOTBpamaiomee 3aBH- 

CaHHe CMCCH, H H Cn OJI HHTeJI bH bl H MGX3HH3M [5]^ 

HeAocraTOK h3bgcthoh MauiHHbi 3aKJiioqa- 
eTCH b bo3mo>khocth noAaqH yTenJIHIOUlHX Ma- 
TepnajioB Ha 3epKa.n0 MeTajuia OAHOBpeMeHHO 
b RBe h3J]Qjkhhu.m, pacnoJio>KeHHbie TOJibKO nep- 
neH^HKyjinpHo k pa3JiHBoqHou njiomaAKe b 

pa3HbIX pHAaX, H CJIO>KHOCTH CBOCBpeM6HHOH 

noAaqn MaTepHajroB nocjie HanojiHeHHH oaho- 
BpeivieHHo jxsyx h3JIO>khhu oahoto pHAa, na- 
pajuiejibHoro pa3JiHBoqHoii nJiomaAKe npH pa3- 
jiHBKe cBepxy Hepe3 Asa CTonopa. 

npH 3T0M B CBH3H C JKeCTKHM KpenJieHHeM 

TeneK 6yHKepa npH ycTaHOBKC hx b pa6oqee 
nojTO>K6HH6 npoHcxoAHT jiOKajibHoe nocTynjie-' 
HHe yTenjiHioiUHx MaTepnajioB h HepaBHOMep- 
Hoe pacrrpeAejieHHe ero no 3epKajiy MaTepnajia. 
floAaqa yTen.iHiomHx MaTepnajioB qepe3 

Te^Ky H ILIHeK npHBOAHT K pasHoft CKOpOCTH Bbl- 
AaMH HX B H3JI0>KHHUbI, HCCTa H A3 pTH bIM yCJIO- 

bhhm yTenjieHHH, yxyAiuaeT KaqecTBO cjihtkob 
BToporo p«Aa, ycJio^<HHeT AajibHeHiuyio hx 
o6pa6oTKy h yMeHbruaeT bmxoa roAHoro. 

Kpoiwe toto, RBJiuHae sjieKTpoABHraTejieH, 
BpamaiomHxcH qacTeft h cneuHajibUbix A03H- 
pyiomHx MexaHH3MOB, pacnojio>KeHHbix b 30- 
He bhcokhx TeivinepaTyp, Tpe6yer cneuHajibHOH 
hx Tenjio3auj.HTbi, oxjia>KAeHHH onop h oco6bix 
Mep no npeAOTBpameHHio BbiropeHHH cm33kh h 

33KJIHHHBaHHH 3JieM6HT0B, qTO yCJIO>KH5ieT KOH- 

cTpyKAHio MauiHHbi, ee o6cjiy>KHBaHHe h chh- 
>KaeT HaAe>KHOCTb pa6ofbi nocjieAHen. 

CneAyeT TaK>Ke ■ oriweTHTb, hto H3BecTHan 
MauiHHa BKJiK>MaeT cneunajibHbiH noA'beMHO- 

TpaHCnopTHpyiOlUHH MexaHH3M, BeJIHHHHa KOTO- 

poro ycjio>KHHeT pa6oTy ocHOBHoro cymecTByio- 
luero noA^eMHo-TpaHcnopTHpyroLuero odopy- 
AOBaHHH, pa3MeiueHHoro Ha pa3JiHBoqHOH njio- 
maAke, h 3arpOMO>KAaeT ee. flpH stom noA'beM- 

HO-TpaHCnopTHpyK)LUHH MCX3HH3M MaillHHbl 

MO^eT 6biTb Hcn0Jib3OBaH TOJibKO ajih odpa- 

GOTKH- CnOKOHHOH CTaJlH, qTO CHH>KaeT KOSCj^H- 

uweHT ero Hcno/ib30BaHHH. 

Uejib H3o6peTeHHH — yjryquieHHe KaqecTBa 
MeTajijia h yBejinqeHHe BbixoAa roAHoro, a TaK- 
>Ke ynpomeHHe KOHcrpyKiiHH MauiHHbi h no- 
BbimeHHe HaAe>KHoeTH ee pa6oTbi. 

3to AOCTHraeTCH Teiw, hto MauiHHa npeA- 
JiaraeMOH kohctpykuhh BbinoJiHeHa nepeHocHOH 
h cHa^meHa >Kejio6ow; noABeiueHHbiM noA Teq- 
koh Ha ynpyrnx sjieiweHTax, cBH3aHHbix th6- 
khmh CBH3HMH c 6yHKepOM h pacnoJio>KeHHbix 
CHMMeTpHHHO no o6eHM cropoHaivi >Kejro6a B 

paHOHe OCH TeMKH, npH STOM 3aTBOp TeMKH 

coeAHHeH BHJiKoo6pa3HbiM ABynjieMHM pbinaroM 

H THrOH C HCnOJIHHTeJIbHbIM M6X3HH3MOM, yC- 

TaHOBjieHHbix Ha 6yHKepe, a Ha AHHiae ^ejro- 
6a yKpenjieHo npHcnoco6jieHHe, npeAOTBpama- 
iomee 3aBHcaHHe cmgch, KOTopoe CBn3aH0 c 

HCnOJIHHTeJIbHbIM MexaHH3MOM nOCpeACTBOM 

pacnpeAejTHTejTbHO-6jiOKHpyjomero opraHa, bm- 
xoa KOToporo cHa6>KeH pa3-beiviHbiM coeAHHeHk- 
eM. 



>Kejio6 BbinojiHeH b bha£ ropH30HTajibHo 
pacnojio>KeHHOH cmkocth c cy>KaK)mHMC« hoc- 

KOM, HaKJIOHe'HHbIM K eM.KOCTH Ha 10 — 24°. 

B KaqecTBe npHcnoco6jieHHH, npeAOTBpa- 
maiomero 3aBHcaHHe cMecH, ycTaHOBJieH B03- 
5 dyAHTejib MexaHHqecKHx Ko/ie6aHHH, HanpH- 
Mep, nHeBMOBHdpaTop. 

nHeBMOBH6paTop ycTaHOBJieH Ha AHHme 
>Kejio6a noA yrjiOM 10 — 20° k ropH30HTajib- 

HO paCnOJ10>K,eHHOH eMKOCTH. 

B KaqecTBe HcnojiHHTeAbHoro MexaHH3Ma 
3aTBOpa ycTaHOBJieH hhcbmouhjikhap ABycTo- 

pOHHerO AeflCTBHH. 

Ha c})Hr. 1 H3o6pa>KeHa MauiHHa ajih no- 
AaqH nopoaiKoo6pa3Hbix yTenjifuomHx MaTe- 
pnajioB b H3Jio>KHHUbi; Ha 4>hi\ 2 — bha no 
is CTpejiKe A Ha fyur. I; Ha 4>Hr. 3 — pacnojio- 
^eHne MauiHHbi npH pa3Ji«BKe; Ha (})Hr. 4 — 
bha no CTpejiKe B Ha fyur. 3. 

MauiHHa AJifl noAann nopoiiiKOo6pa3Hbix 
yrenjiHiomHX MaTepnajiOB b hsjiokhhum cbc- 
toht H3 oTKpbiToro 6yHKepa 1, b BepxHew 
0 nacTH KOToporo b HanpaBJinioinHx 2 ycTaHOB- 
JieHa c B03MO>KHOCTbio nepeMemeHHH TpaBep- 
ca 3 ajih HaBeuiHBaHHH MauiHHa Ha kpiokoboh 
3axsaT rpy3onoAT>eMHoro MexaHH3Ma. TpaBep- 
ca c noMombio (J)HKcaTopoB 4, pacnojio>KeHHbix 
2s c o6eHx cTopoH HanpaBJiHiomHx 2, 3acJ)HKCHpo- 

BaHa B Heo6xOAHMOM nOJIO>KeHHH, MTO HCKAK)- 

naer h3kjioh MauiHHbi b Ty hjih HHyio CTOpOHy, 
o6ecneqHBaeT : yAodcTBo ee o6cjiy>KHBaHHH h 
noBbiuiaeT To^HocTb TexHOJiorHMecKoro pe^H- 
Ma noAaMH nopouiKoo6pa3Hbix ytenjiJuouiHx 
30 MaTepuajioB. 

B HH>KHen nacTH 6yHKepa ycTaHOBJieHa Ten- 
Ka 5 c ceKTopHbiM 3aTBopoM 6, 3aKpenjieHHbiM 

UiapHHpHO Ha CT3HK3X Te^KH. 

35 MauiHHa BbinoJiHeHa cbeMHOH h CHa6>KeHa 
mejio6oM 7, >KecTKo 3aKpenjieHHbiM Ha HeM 
B036yAHTejieM 8 MexaHHqecKHx KOJie6aHHH. 
^<ejio6 7 noABeuieH noA Te^Koft 5 Ha ynpyrHX 
3/ieMeHTax 9, cBH3aHHbix qepe3 rn6KHe cbh3h 
10 c 6yHKepoM. 3to no3BOJineT opraHH30BaTb 

40 SbicTpoe nepeMeu^eHHe nopouiKoo6pa3Hbix yTen- 
jihioujlhx MaTepuajiOB no mejio6y b h3jio>khh- 
uy h paBHOMepHoe pacnpeAejieHue ero no 3ep- 
Kajiy MeTajuia, 6e3 BbiAyBaHHH MaTepuajia H3 
>Kejio6a h npH6biJibH0H qacTH cJiHTKa. 3to o6ec- 

45 n'eqHBaeT CBoespeMeHHoe yTenjieHHe 3epKajia 
MeTajiAa, noBbiuiaeT KanecTBo cjihtkob h yBe- 
jtH^HBaeT bhxoa roAHoro. 

XBocTOBan nacTb >Kejio6a 7 BbinoJiHeHa b 
BHAe MepHoro coBKa, pacnojio>KeHHoro ropH- 
30HT3JIbHO, eMKOCTb COBKa paccMHTaHa Ha MaK- 

5 © CHMaAbHyio nopAHio yTenjiHiouiux MaTepHajiOB. 

llpH y MeHbUieHHH 06-beMHOH A03bl HJIH Maccbi 

yTenjiHiouiHx MaTepuajiOB xBocTOBaa qacTb 
>Kejio6a MO>KeT 6biTb CHa6>KeHa cMeHHbiMH Mep- 

HblMH BKJiaAblUiaMH, paCCMHTaHHblMH Ha TOT 

J$ HJiH hhoh o6i>eM MaTepuajia. 3to o6ecneqHBaeT 
npocToe h TOHHoe A03HpoBaHHe 6e3 ucnojib30- 

BaHHE CneUHaJIbHblX A03HpyR3mnX MeX3HH3MOB, 

a TaK>Ke CTaHAapTHocTb ycjioBHH yrenjieHHH. 
HcKJiioqeHHe A03upyiomHx MexaHH3MOB n03B0- 
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jijieT OTKa33Tbc?T ot noABOA3 3 JI e KT'p O 3 h e p r H H 
k MauiHHe, yjiy^uiHTb ycjioBHH TexHHKH 6e3o- 
nacHOCTH, noBbicHTb HaAe^HOcfb h AOJiroBeq- 

HOCTb padOTbl MaiUHHbl. 

FlepeAHHH qaerb >Kejioda BbinojmeHa b bh- 
Ae cy>KaiouxerocH HOCKa, H3roroBJieHHoro 3a 
oaho uejioe c xboctoboh qaerbio >Kejioda, Ha- 5 

KJIOHeHHOrO BHH3 no OTHOIII6HHK) K Heft Ha 

yroji, paBHbiH 10 — 24°. 3to odecneqHBaeT dbicr- 
poe nepeMeiueHHe MaTepHajia k nsjioKHHUe 
h paBHOMepHoe pacnpeAejieHHe ero no 3epKajry 
MeTajuia. YMeHbiueHHe yrjia HaKJioHa >Ke;ioda fo 
npHBOAHT k 3HaHHTejibH0My y^jiHHeHHio BpeMe- 
hh Bbi/iaMH Marepnajia, a yBeJinqeHHe — k 
npe^KAeBpeiweHHOMy ccbina v iiHio MafepHajia c 
HOCKa h HepaBHOMepHOMy pacnpeziejieHHfo ero 
no 3epKajiy MeTajuia. 

Bo36y£HTejib MexaHHqecKHx KOJiedaHHft yc- 15 
TaHOBjieH b npdAOJibHbix Ha"npaBjiHK>mnx 1 1 
AHHma >Kejio6a Ha paccTOHHHH, paBHOM 0,01 — 
0,75 ajihhm ero ot och tomkh dyHKepa co cto- 
Pohm HOCKa. Bo36y^HTejib ycraHOBjieH noA yr- 
jiom 10 — 20° h 3amHin;eH sKpaHHpyiouiHM Koxcy- 20 
xom. TaKan ycTaHOBKa B03dyAHTejin MexaHH- 
qecKHx KOJie6aHHH odecneqHBaeT, Kan noKa-~ 
3biBaiOT Jia6opaTopHbie h npoMbiiujieHHbie hc- 
cjie^OBaHHH, Handojiee dbiCTpyio BbiAaqy yren- 
jihioiuhx MaTepHajioB b H3Jio>KHHuy h yjiyquia- 
eT ycjiosHH^ yTenjieHHH. CMemeHne B03dyAHTe- 25 
JIH KOJiedaHHH b Ty hjih HHyio CTOpOHy npHBO- 
AHT K 3HaqHTeJIbHOMy paCT5T>KeHHIO BpeMeHH 

BbiAaqn MaTepHajioB, a H3ivreHeHHe yrjia* ero 
HaKJioHa npHBOAHT jih6o k nepeMemeHHio Ma- 
Tepnajia nepneHAHKyjinpHo k AHHmy >Kejioda 30 
de3 ero ropn30HTajibHoro nepeMeiueHH*, jih6o 
k qpe3MepHowry yBejinqeHHio moluhocth bh6- 
paTOpa ero Maccbi h radapnTOB. 3auiHTHbiH 
KO>Kyx odecneqHBaeT CHH>KeHHe TenjioBoro no- 
TOKa Ha B036y^HTejib KOJiedaHHH, a Tax>Ke 
CHH^KaeT ujyM npn padoTe nocneAHero ao ypoB- 3 * 
Hew, ycTaHOBjieHHbix AeftcTByiotiiHMH npaBHJia- 
mh. Bo36yAHTejib KOJiedsHHH AOJi^KeH dbiTb 

>KeCTKO 3a(J»HKCHpOBaH B HanpaBJlfllOUUIX B 

Heo6xo^HMOM nojio>KeHHH 6e3 KaKHx-jtndo npo- 
Me>KyTOMHbix npoKJia^OK. 3ro cnoco6cTByeT 40 
dojiee nojiHoft nepe^ane MexaHHqecKHx KOJie- 
daHHH k AHHmy h cTeHKaM >Kejio6a, a cjieAO- 
BaTeJibHO, coKpameHHK) BpeiwenH noAaqw yren- 

JIHIOIUHX MaTepHaJTOB B H3JI05KHHUy. * 



jihiouihx Ma Te p h a jt b b b H3Jid>KHHuy h paBHO- 
MepHoe pacnpeAejieHwe hx no 3epKajiy MCTajr- 
Jia, qTO yjiy^iuaef KaqecTBO nocjie^Hero H .yBe- 
JiHqHBaeT buxojx roAHoro. KpoMe Toro, 3to 
o6ecneqHBaeT bo3mo>khocth H3MeHeHHH yrjia 
HaKJioHa >KCJio6a 7 w peryjiHpoBaHHe npoH3- 

BOAHTeJIbHOCTH M3 LLTHHbl B UIHpOKHX npeAeJiax 
B 33BHCHM0CTH OT KOJTHqeCTBa H CBOHCTB A03H- 

pyeMoro MaTepHajia. H3MeHeHHe ToqeK noA- 
Beca >Kejio6a 7 He odecneqHBaeT onTHMaJibHO- 
to pe>KHMa noAaqn MatepnajTOB b H3Jio?KHHu;bi 
h paBHOMepHOCTb ero pacnpeAejieHHH no 3ep- 
Kaji'y MeTajuia. 3aTBop 6 TeqKH 5 coeAHHen 
qepe3 BH^Koo6pa3HbiH AByn/ieqnH pbiqar 12 

H'TSTy 13 C HCnOJIHHTeJIbHbIM MexaHH3MOM 14, 

ycTaHOBJieHHbiM qepe3 uiapHnp 15 Ha onop- 
hom KpoHuiTeftHe 16 6yHKepa 1 c npoTHBono- 
jio>khoh >Kejio6y cTopoHbf. TaKan ycTa HOBKa 
HcnoJiHHTejibHoro MexaHH3Ma 14 He Tpe6yeT 
cneuHajibHOH Tenjio3amHTb[, oxjia^AeHHH onop 
h oco6bix Mep no npeAOTBpameHHio BbiropaHHH 

CM33KH H 3aKJIHHHBaHHH nOABHJKHblX SJieMeH- 

tob, qTO ynpomaeT KOHCTpynuHio MauiHHbr, ee 
o6cjjy>KHBaHHe h noBbiiuaeT HaAe>KHOCTb h tom- 

HOCTb A03HpOBaHHH yTenJIHfOUJHX M'aTep'HaJIOB, 

BjiHHioiuero Ha bhxoa TOAHOro MeTajiJia h ero 
KaqecTBO. Kpoivre Toro, TaKoe pacnojro>KeHHe 
3JieMeHTOB MauiHHbi odecneqHBaeT bo3mo>k- 
HocTb noAaqn yTenjiHJomHx MaTepHajioB Ha 
3epKajio MeTajuia nocjieAOBaTejibHO b ABe H3- 
jiojkhhuh OAHoro pHAa napa/iJTejJbHo pa3JiH- 
BoqHOH njiomaAKe hjih b ABe H3Jio>KHHUbi, pac- 
nojjo>KeHHOH nepneHAHKyjinpHo k pasjJHBoq- 
hoh njiomaAKe b pa3Hbix pnAax. 

B KaqecTBe B036yAHTejxa MexaHHqecKHx ko- 
JiedaHHH 8 mejioda h HcnojiHHTeAbHoro Mexa- 

HH3Ma 14 3aTBOpa HCnOJIb30BaHbI COOTBeTCTBeH- 
HO nHeBMOBHdpaTOp H nHeBMOUHJIHHAp AByCTO- 

poHHero AeftcTBHR, nHeBMaTHqecKH CBH3aHHbie 
rwe>KAy co6oh rndKHMH UJJiaHraMH 17 qepe3 
pacnpeAeJiHTeAbHo-djioKHpyiomnH opraH 1 8, 

BXOA KOTOpOrO CHad^KeH 6bICTpopa3T>eMHbIM 

coeAHHeHneM 19 a/ih noAKjiioqeHHH k MarncT- 
pajiH OKaToro B03Ayxa. 



Ynpyrwe 3AeMeHTbi 9 h rndKHe CBH3H 10 f 5 
pacnoAo>KeHbi CHMMeTpaqHo no odeHM crapo- 
Haiw >Kejio6a b paftoHe och TeqKH h Ha paccTon- 
hhh ot Hee, paBHOM 0,2—0,5 ajikhbi HOCKa ^<e- 
Aoda 7. B KaqecTBe ynpyrnx 3AeMeHT0B MoryT 
6biTb Hcnojib30BaHbi jiiodbie MeTajuiHqecKHe 
npy>KHHbi, a b KaqecTBe th6khx cBH3en — ot- 
pe3KH Tpoc^ hjih uenH, KOHUbi Kotopbix cftad- 
>KeHbi KapadHHaMH ajih SbicTporo 3auenjieHHH 
c ynpyrHMH sjieiweHTaMH h cooTBeTCTByiomHMH 
KpoHiiiTeHHaMH 6yHKepa h MeTajiJioKOHCTpyK- 
Uhh. TaKayr noABecKa mejioda 7 HCKJiioqaef 55 
nepeAaqy MexaHHqecKHx KOJiedaHHH ocTajib- 
hhm 3JieMeHT3M MauiHHbi h odecneqHBaeT no- 
BopoT >Kejio6a 7 bhh3, ycKopeHne BbiAaqn yTen- 



YnpaBjieHHe m3ujhhoh mo^kct dbirb ocy- 
nxecTBJieHo onepaTopoM c noMombio OAHoro 
TOJibKO pacnpeAejiHTeAbHo djiOKnpyiomero op- 
raHa 19, BbixoAbi KOToporo nocjieAOBaTejTbno 
coeAHHeHbi c BxoAaMH nHeBMouHjiHH^pa, odec- 
neqHBaiomwMH OTKpbiTHe h 3aKpbiTHe 3aTBopa, 
h c nHeBMOBHdpaTopoM. KpanHwe, a T3K>Ke npo- 
Me>KyToqHbie nojio^eHHH HCKjiraqsioT nocTyn- 
JieHHe c^KaToro Bo^Ayxa k HcnoJiHHTeJibHbiM Me- 

X3HH3M3M. Bee 3TO nOBblUiaeT H3 A6>K HOCTb p3- 

doTbi MauiHHbi h ee dbiCTpo^encTBHe, qTO odec- 
neqHBaeT CTaHAapTHbie ycjidBHfc yTenjieHHH 
h3jio>khhu, CBoeBpeMeHHyio noAaqy nopomKo- 
odpa3Hbix yTenJi^iomHx MaTepnajroB Ha 3ep- 
Kajio MeTajuia, noBbiiueHne KaqecTBa MeTaji- 
jia h yBejinqeHHe BbixoAa toahoto. 

ByHKep pa3MemeH Ha onopHofi paMe 20, 
KOTopan CHad>KeHa cbeMHoft pyqKoft 21 ajih 
ynpaBJieHHH m3ujhhoh onepaTopoM. 
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Mainniia paSoTaeT oneayiomHM o6pa30M. 

riopouiKoo6pa3HbiH MaTepnaji, npeAHa3Ha- 
qeHHbiH jxj\n noAaqn n/sepKa/ro, 3arpy>KaiOT b 
6yHKep 1 MaLLiHHbi. B KaqecTBe ytenjiHiomHx 
MaTepH a/toB Hcnojib3yioT TenjioH30JiHpyfomHe 
3K30TepMHqecKHe hjth KOM6HHHpoBaHHbie civie- 5 
ch. Floc/ie 3arpy3KH MaaiHHy HaBemnBaioT 3a 
TpaBepcy 3 »a rpy303axBaTHbiH opraH 22 noA-b- 
eMHo-TpaHcrropTHpyK)iuero MexaHH3Ma 23, 
pa3MemeHHoro Ha pa3JWBoqHOH njiomaAKe 24 
pt nepeMemafOT k CTajTepa3JiHBoqHOMy KOBiuy 
25. IlpH stom OTna^aeT Heo6xoAHMocTb b cne- <0 
UHajibHOM noA'beMHO-TpaHcnopTHpyiomeM Me- 
xanw3Me h noBbiuraeTCH K03c})4)HiiHeHT Hcno/ib- 
30BaHH5T ocHOBHoro rpysonoA'beMHoro o6opy- 
AOBaHHH. MaujHHy c yTenjintoiiiHM MaTepnajiOM 
pa3.viei.uaioT y koblh a co oropoHbi, o6paTHOfi 15 
ero nepeMemeHHio BAOJib p*Aa h3jio>khhu. Yn- 
paBJieHHe MauiHHoft ocy uiecTBJi neT onepaTop, 
HaxoAHiuHHCH Ha pa3JiHBoqHOH njiomaAKe, 3a 
pyHKy 21, Ha kotopoh pa3MemeH pacnpeAejin- - 

TejIbH0-6 t f7OKHpyFOUU > HH OpraH 18, I7H6BM 3TH- 
MeCKH CB5T3aHHbIH C H C H OJJ H HTGJI b H bl M H M6Xa- 20 
H H 3 M a M H MaiUHHbl, 

Flocjie HanojiHeHHH MerajiJiOM ao 3aAaHH0H 
.Be.THHHHbi H3Jio>KHHUbi 26 KOBiii nepeMeuiaroT 
k cjieAyfomefi h3,/io>khhu > 6 27, a 3epKajio mctslji- 
jTa b nepBOH yTenjiniOT nopoiiiKoo6pa3Hb[M wa- 
TepnajTOM. JXjih yMeHbmeHHH noTepb renjia H3- 
yiyqeHHew 3epKajio MeTaAjia npn^biJibHOH qac- 

TH C/IHTK3 AO/l>KHO 6bITb nOKpblTO K3K MO/KHO 

SbrcTpee. OAHano rjih HCMioqeHHH 3arpH3Hen- 
hocth MeTajuia yTenjiniomHH MaTepnaji bboaht 
b H3Jio>KHHay TOJibKo nocjie OKOHM a HHH HanOJT- 30 
iie'HHH npH6bijrbHoft qacTH (npH pa3JiHBKe CBep- 
xy) hjih npH HanojiHeHHH npH6br,/iH He Menee 

MeM Ha 1/3 BblCOTbl npH pa3JTHBKe CHCf)OHOM. 

Zi;o3HpoBaHHe MaTepwajia . ocyHiecTBjmtOT 
BbiAaqen MepHoro o6-beMa nopouiKa, kotophh 
peryjinpyioT H3MeneHHeM paccTOHHHH ot AHa 35 
5Kejro6a 7 ao BbixoAHord oTBepcTHH TeqKH 5 h 
o6-beMOM MepHOH qacTH >Kejio6a. YAejibHbiH 
pacxoA y'ren.THioiuHx MaTepnajioB coeraBAHeT 
1,5—4,0 kf/t, a BejiHqHHa A03bi (nopuHH) Ma- 
TepHa.ia, BBOAHMOro Ha/3epKajio OAHoro cjiht- 4© 
Ka (23 t), AOCTHraeT 90 Kr. YlpejuiaraeMan wia- 
iuHHa no3BOJi hct ocymecTBHTb npncaAKy 370- 
ro Ko.iHqecTBa 3acbinKH dbicfpo, cpa3y nocjie 

H3 nOvTHCHHH MeTaJTJia H3JIO>KHHH.bl H B toqHo 

A 6 3 h p y e mom KOAHqecTBe, qTO yBeAHqHBaeT 
BbixoAHoro roAHoro MeTajuia h yjiyqmaeT ero 45 
xaqecTBO. 

^OpMHpOBaHHe A03bl yTenJIHKDLHHX MaTe- 

pHajiOB ocymecTBJineT onepaTdp nyTeM oTKpbi- 
BaHHH 3aTBopa 6. npH 3tom qacTb MaTepHa^a 50 
BbicwriaeTCH H3 6yHKepa 1 m a ui h h bi qepe3 Teq- 
Ky 5 h pacnojiaraeTca Me^Ay CTeHKaMH, ahh- 
meM >Ke.ao6a 7 h bh x 0 a h t>i m o t b e p c¥ h e m t e q 
kh 5 b BHAe yceqeHHOH rwpaMHAbi c yKJTOHOM, 
paBHbiM yrjiy ecTecTBeHHoro oiKoca. 3aTew 

3aKpbIBaiOT 3aTBOp 6 C nOMOLUblO HCnOJlHHTeJIb- 55 

Horo MexaHH3Ma 14 h OTAejinioT Heo6xoAHMyio 
A03y MaTepHa.na, ocxaBiuyiocH b MepHOH qac- 
th >Kejio6a 7 ot MaTepnajia, HaxoAHmeroca b 
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6yHKepe b Hepa6oqeM no.io>KeHHH, cbmyqHH Ma- 
Tepna.a yAcp >k h Ba ctch Ha >Ke/io6e BCAeACTBne 
TpeHHH. n.oc.ie oKOHqaHHfi HanojiHeHHH MeTa/i- 
jiom oqepeAHOH H3vio>KHHUbi >Kejro6 7 HanpaB- 
jihk)t Ha 3epKajio MeTajuia h BKJiioqaiOT B03- 
dyAHTeJib 8 MexanHqecKHx K0Jie6aHHH, koto- 
pbiH rrpHBOAHT mej\o6 b KOJie6aTe,ibHoe abh- 
>KeHHe. IlpH pa6oTe b pe3yjibTaTe BH6paunH 
>Kejio6 7 coBeptoaeT B03BpaTHo-nocTynaTejib- \ 
Hbie ABH>KeHHH, a c qacTOToft 8000— 14000 ko- 
jie(5a hhh b MHHyry MaTepHa/r hphboahtch b 

nceBAOO>KH>KeHHOe COCTOHHHe, nOABH^HOCTb 

ero pe3K0 yBejiHqHBaercH, h oh noA AeHCTBHeM 
KOJie6aHHH, HanpaBjreHHbix noA yrjiOM, rpaBH- 
TauHOHHbix h HHepuHOHHbix chji HaqHHaeT paB- 
HowepHbiM noTOKOM nepeMeoiaTbCH no >Kejio6y. 
^ejiod coBepmaeT KOJie6aTejibHbie ABH>KeHH?? 
noA yrjiOM k TpaeKTopHH ABH>KeHHH MaTepna- 

AOB. FTpH npRMOM ABH>KeHHH 7KeJ\o6 ABHJKGT- 

ch BnepeA h BBepx, noAaBaeMbiH yTenjinioinHH 
MaTepHaji npH^HMaercn k AHHuuy >Kejio6a h 
nepeMemaercH BMecTe c hhm BnepeA. npH 06- 
paTHOM xoAe >Kejio6 onycKaeTCf?, MaTepHaji ot- 
pbiBaeTCH ot AHHiua >Kejio6a h coBepiuaeT cbo- 
6oAHbiH nojieT noA HeKOTopbiM yrjiOM k ropn- 
30HTy b HanpaBAeHHH nepeMemeHHH ao hoboh 
BCTpeqH c >Kejio6oM. B nepwoA CBoero «no v ie- 
Ta» qacTHUbi MaTepwa^a ocTaiOTcn CBo6oAHbi- 

MH H ABH>KyTCH JIHUib nOA AeHCTBHeM rpaBH- 

TauHOHHoro nonn. IlepeMetueHHe MaTepnajia 
b pe3yjib.TaTe bo3achctbhh MexaHHqecKwx ko- 
.ie6aHHH conposo>KAaeTC53 ynjiOTHeHHeM npH 
ero B3JieTe h pa3pbixjreHHeM b nepnoA naAe- 
HHfl Ha mejio6. 

nepeMeuieHHe Maxepnajia no >Kejioby npH- 
boaht k H3MeHeHHio nojio>KeHHH ueHTpa TH- 
^<ecTH CHCTeMbi >Kejio6-MaTepHa.i. KaK TOJibKo 
ueHTp TH>KecTH yKa3aHH0H CHCTeMbi nepexoAHT 
3a njiocKocTb, npoxoAHmyio qepe3 och ynpy- 

THX 3JieMeHT0B H TH6KHX CBH3eH, >KeJI06 HaTO- 

HaeT HaKjioHntbCH, OTqero H3MeHneTCH (yBe.iH- 
qnBaeTcn) ero yroji HaKJioHa, a ABH>KeHHe Ma- 
TepHajia pe3Ko ycKopneTcn. iJajibHenujee nepe- 
MemeHHe Marepnajra b CTopoHy HocKa >Kejio6a 
npwBOAHT k ero HaKJioHy, npeBbiiuaioiueMy 
yroji ecTecTBeHHoro OTKoca. Bcjicactbhc 3to- 
ro npoHcxoAHT c6poc MaTepnajia b h3jio^<hh- 
uy, Ha 3epKajio MeTajuia, 3a BecbMa kopotkhh 
npOMe>KyTOK BpeMeHH. npn c6poce MaTepna/ia 

B >KeJI06e B03HHKaK)T peaKTHBHbie CHJIbI, koto- 
Pbre OTKJTOHHfOT >KeJT06 Ha3aA, H03TOMV nocTy- 

naiomHH b H3Ao>KHHuy MaTepnaji, nan noKa3H- 
B'aiOT Hcc.ieAOBaHHH, pacnpeAe.THeTCJi Ha 3ep- 
Kajie M.eTajuia AOBOJibHo poBHbiM cJioeKf. Ta- 
khm o(5pa30M, AOCTHraeTCfl paBHOMepHoe pac- 
npeAejieHHe nopoujKoo6pa3Hbix yTenjrniomHx 
MaTepnajioB no noBepxHocTH MeTajijra h hckjikd- 
qaeTCH ero ccbinaHne b JiOKajibHyio 3ohv, qTO 
cnoco6cTB>cT yjiyqiue.HHio yTenjieHHa npH6wjib- 
hoh qacTH cjiHTKa. nocjie c6poca MaTepnajra 
>Kejio6 noA AeficTBHeM co6cTBeHHOH Maccbi B03- 
BpanaaeTCH b nepBOHaqajibnoe nojio^eHHe, h 
MaqiHHa roTOBa k npneiiy h Bbuaqe hoboh nop- 
Uhh (A03bi) yTenjiHiomHX MaTepw a jiob b no- 
cjieAyiomyK) h 3 a o >k h h uy . 
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KpenjieHHe >Kejio6a k 6yHKepy h onopHOH 
paivie c noMombio ynpyrnx* sjieMeHToe h m6~ 

KHX CBH3GH (j)HKCHpyeT erO HH>KH£e PICXOAHOe 

nojiojKeHHe h no3BOAneT noAHHMaTbcn BBepx 
3a^HeH qacTH ^Kejio6a npn noBopote ero bo- 
Kpyr och, npoxoiiHmeH qepe3 tohkh KpenjieHHH 
nepe^HHx ynpyrnx 3JieMeHT06,"a TaK^e otkjio- 
hhtbch Ha3a^ BceMy >Kejio6y. HajiHMHe ynpy- 

THX SJICMCHTOB H Th6kmX CBH3CH n03BOAHeT H3- 

MeHHTb paccTOHHHe uemzy juwuxeM wejio6a 
H BblXOAHbIM OTBepCTHeM TeqKH, a TaK>Ke yroji 

H3K*T0Ha >Kejio6a b onpetxejiennbix npezejiax. 
Kpoivie Toro, sth 3JieivreHTbi nepeAaiot Ha He- 
cymyio KOHCTpyKUHio cooTBeTCTBy ib uXyio Ha- 
rpy3Ky, ho He nepe^aioT B03HHKaK>uiHx npn 
pa6oTe BH6pauHH, h o6ecneqHBaK>T pa6oTy bo3- 
, SyAHTejiH iwexaHHqecKHx KOJie6aHHH 8 b 3ape- 
30HaHCHOM pe>KHMe. YnpyrHe ajieivieHTbi h rn6- 

KHe CBH3H MOryT 6bITb TaK>Ke H3rOTOBJieHbI H3 

pe3HHbi cneuHajTbHbix copTOB. 3KcnepHMeHTbi 
noKasbmaiOT, hto Hcnojib30BaHHe pe3HHo-Me- 
Ta^jiHMecKHx h uejibH0-pe3HHOBbix sjieMeHtOB 
noBbtiuaeT SKcnviyaTaiiHOHHbie KaqecTBa' ivra- 

IHHHbl B UeJIOM. 

npH CTadHjibHbix naparweYpax MaT^pHajia 
(rpaHyjioMeTpHqecKi^H cocrraB, rrop03HOCTb, 
y^ejibHan njioraocTb h HacbinHan Macca, yron 
ecTecTBeHHoro OTKoca, yroA BHyTpeHHero rpe- 
hhh MaTepHajia, b cboio oqepeAb 3aBHCHmHH 

OT BJia>KHOCTH, 3arpH3HGHHOCTH, (})OpMbI M3C- 

thu MaTepnaAa h jxpymx cj>aKTopoB), a xaioKe 
nocTOHHHbix pa3iwepax h nojro^eHHHx cncTe- 
mm >KejJo6-T€HKa qbopMHpyeMbiH o6i>eM yTen- 
JiHiomero MaTepnajia Me>KAy MepHofi qacTbro 

>KejI06a H BblXOAHbIM OTBepCTHeM TeqKH 6yAeT 

BcerAa OAHHaKOB, a oresoBaTejibHO, npaKTH- 
qecKH Bcer^a 6yAeT oAHHaKOBa Macca aosm 
MaTepwajra. OnaioHeHHH no MaccaM ao3 Mafe- 
pnajroB, KaK noKa3biBaFOT 3KcnepnMeHTbi > He- 
3HaqHTejibHbi, h hmh mojkho npeHe6peqb Bcjie/i- 

CTBHe OTCyTCTBHH BJIHHHHH hx Ha TenAOByio pa- 
6oTy npH6bijiH. IlonyqaeMaH TOMHocTb ao3h- 
PObkh h dbiCTpan Btuaqa MaTepnajia nojmoc- 
tbk) o6ecneqHBaioT AocTH>KeHHe Heo6xoAHMbix 
napaMeTpOB yTenjieHHH h crroco6cTByioT yjiyq- 
uieHHio KanecTBa cjiHTKa h noBbimeHHio Bbixo- 
Aa roAHoro MeTajuia. 

PeryjiHpoBaHne ckopocth noAaqn MaTepn- 

;a/IOM MO^KeT 6bITb AOCTHTHyTO 3a CqeT H3Me- 

HeHHH aMnjiHTyAbi h qacTofbi KOAe6aHHH >KeAo- 
6a, yrjia HaKAOHa ero k ceqewHH. 
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to 



15 



20 



25 



30 



35 



40 



TaKHM o6pa30M CKopocTb noAaqH MaTepna- 
Jia npH Heo6xoAHivrocTH mo>kho Aerxo peryjiH- 
poBaTb H3MeHeHHeM AaBAeHHH OKaToro bo3- 
Ayxa c noMombio urojibqaToro KAanana ' hjih 
peryAHTopa AaBAeHHH B03Ayxa. 3to o6ecne : 
qHBaeT 6^aronpHHTHbie ycjioBHH jxjin ycTOH- 
qHBoro aBTOMaTHqecKoro peryjiHpoBaHHH <!ko- 
Pocth noAaqH MaTepnajia b innpoKHX npeAe- 
Jiax. BojibuiHM aoctohhctbom aBJi^eTca TaK>Ke 
6wcTpoe npOTekaHne nepexoAHbix npoueccoB. 

lipH H3MeHeHHH AaBJieHHH 'B03Ayxa HOBOe 3Ha- 

qeHH.e aMnjiHTyAbi h Hanpn>KeHHfl yeraHaBJik- 
BaiOTCH qepe3 ao ah ceKyHAw, qTo o6ecneHKBa- 



45 



50 



eT npaKTHqecKH 6a3biHepuH0HHoe peryAHpoBa- 
HHe ckopocth noAaqw MaTepHajia. 

KoAHqecTBO sHepraw (pacxoA B03Ayxa), 
HeofixoAHMoe a^ih pa6oTbr B036yAHTeAH Mexa- 

HHqeCKHX KOJie6aHHH, 32BHCHT, KaK 6bIAO VC- 
TaHOBJieHO, fjiaBHblM 0Gpa30M OT pa3MCpOB H 

4>opMbi Mejio6a. B npaBHjibHo padoTarameH 
MaiHHHe qacTHUbi noAaBaeMoro MaTepwa^a Ha- 
XOAHTCH SoAbujyio qacTb BpeMeHH BO B3Be- 
LUeHHOM C0CT0HHHH. BcJieACTBHe 3Toro 95% 

sneprHH Hcnojib3yeTCH TOJibKo ajih nepeMeLue- 

HHH >KeJI06a. 3T0 o6cTOHTeAbCTBO 06yCJI0BJIH- 

BaeT BecbMa HedoAbiaofi h3hoc >KeAo6a h mh- 
HHMaJibHbiH pacxoA 3HeprHH npn pa6oTe. 

HaH6oAee onTHMaJibHbiMH, odecneqHBaio- 

LUHMH MHHHMaJIbHOe BpeMH BbIA3HH M3TepH3- 

aob, paBHOMepHOe pacnpeAejieHne nocjieAiie- 
ro no 3epKaAy MeTaAAa h ToqHocTb A03HpbBa- 
HH5I, hbahjotch' yKa3aHHa* (|)opMa >Ke.ao6a, 
HaKJioH HocKa ero noA yrAOM 10—24°, ycTaHOB- 
Ka nHeBMbABHraT6AH rioA yrjioM 10—20°, pac- 
noj*o>KeHHe ynpyrHx f sAeweHTOB h th6khx cbh- 
3efi no och TeqKH n Ha paccTOHHHH ot Hee paB- 
hom 0,2— 0,5 ajihhw HocKa >KeAo6a. 

MamHHa pa6oTajia HaAe>KHo, ynpaBAeHHe 
npocToe. 

3arpH3HeHHH OKpy>KaK)uxeH aTMoc^epw He 

Ha6AK)AaJTOCb. ll0CAe (J)OpMHpOBaHHH A03bl 

yTenAHFomero nopomkoo6p33Horo MaTepna^ia 
(50 Kr) BKJifoqajiH nHeBMOBHdpaTop, h MaTe- 
pnaA ot BH6pauHH HaqHHaji nepeMemaTbcn no 
>Kejio6y H nocKy. TaKoe nepeMemeHne MaTepn- 
ajia nponcxoAHAo 6e3 HaKAOHa >Kejio6a b Te- 
qeHHH 7—8 c. 3a 3to BpeMH c >KeAo6a c6pa- 
CbiBajiocb ne 6ojiee 5 Kr nopouiKa, t. e. oko,tto 

10%. 3aTeM >KeJT06 HaqHHaJI HaKJTOHHTbCR 

bhh3, b pe3yjibTaTe qero npoHcxoAHji c6poc oc- 
TaBinerocH MaTepwaji'a b KOJiHHecTBe 45 Kr, 
t. e. 90% ot o6mero KojiHqecTBa, 3a 2—3 c.' 
MaTepHaji pacnpeAejinjicn ' no rioBepxnocTH 
AHHu^a Kopo6a AOBOJibHo paBHOMepHo. nocjie 
cOpoca MaTepnaAa nHeBMOABHratejib bhkaio- 
qajicfl, a >Kejio6 B03BpauxaACH b hcxoahoc no- 
jio>KeHHe. 

MauiHHa AOBOAbHo npocrran no KOHCTpyK- 
Uhh h o6ecneqHBaeT BbicoKyto HaAe>KHocTb pa- 

60TbI B CJlO^HblX yCAOBHHX, CBH3aHHbIX C pa3- 

jihbkoh >KHAKoro MeTajiAa; He Tpe6yeT oco6o- 

' TO 06CAy>KHBaHH55, AOnOAHHTeJTbHblX UITaTOB 

h AerKo ocBaHBaeTCH o6cjiy>KHBaiomnM nep- 
coaajroM. MauiHHa no3BojiHeT ocyuiecTBHTb 
06-beMHyio A03HpoBKy MaTepnajia na xejfcrfe 
h noAaqy ero Ha 3epkaAo MeTajTjra b MKHHMajib- 

HO KOpOTKHH CpOK Aa>Ke AAH C3MbIX KpynHblX 

cjthtkob; OTAHBaeMbix na OTeqeerBeHHbix u 3a- 
py6e>KHbix 3aBOAax, hto no3BOAeeT coKparaTb 
noTepn,^3a cneT 3Toro coxpaHHTb renAO npn- 

6bIAbHOH qaCTH CAHTKa H TeM CaMbIM yAyquiHTb 

ero pa6oTy, a CAeAOBaTejibHo, noBbicnTb ' Ka- 
qecTBo MeTaAAa u buxor roAHoro. 



55 



<f>opMyAa U3o6perenuH 

IManjHHa ajih noAaqw nopoiiiKoo6pa3Hbix 
MaTepnaAOB b h3jiojkhhuw, coAepjkamajj 6yH- 
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xep c A03aropoM h cHadmeHHan 3aTBopoM c 
TeqKOH, a TaK>Ke npHcnoco6jieHHe, npe^OTBpa- 
maioiuee 3aBHcaHHe CMecH, h HcnojiHHTejibHbiH 

M6XaHH3M, OTAUHdtOUtanCR TeM, HTO, c uejibio 

noBbiiueHHH KaqecTBa MeTajuia h yBejiHHeHH* 
BbixoAa ro/moro 3a cneT paBHOMepHoro pac- 
npe^ejieHHH nopouiKoo6pa3Hbix MaTepHajroB, 
OHa BbinojiHeHa nepeHocHOH h cHa6>KeHa >Ke- 
jio6om, no^.BemeHHbiM uoa TenKOH Ha ynpyrnx 

3J]eMeHTaX, CBfl3aHHblX TH6kHMH CBH3HMH c 

6yHKepoM h pacnojio>KeHHbix CHMMeTpHHHO no 
odeHM CTopOHaM >Kejio6a b pafioHe och tg^kh, 

npH 3TOM 3aTBOp TeHKH C0CAHH6H BHJlK0O6pa3- 

hwm ABynjieqHM pbinaroM h THrofi c Hcnojmn- 
TejibHbiM MexaHH3M0M t ycTaHOBjieHHbiM Ha 6yH- 
Kepe, a Ha AHHiue >Kejio6a yKpenjieHO npHcno- 
co6jieHHe, npeAOTBpamaiomee 3aBHcaHHe CMe- 
ch, KOTopoe CBH3aHo c HcnoJiHHTejibHbiM Mexa- 
hh3mom nocpe^CTBOM pdcnpeziejiHTejibHo-6jio- 
KHpyiomero opraHa, bxoa KOToporo cHa6>KeH 
pa3i>eMHbiM coe^HHeHHeM. 

2. MaujHHa nq n. 1, OTAUHafou^ancn TeM, 
hto >KeJio6 BbinojiHeH b BH^e ropH30HTajibHo 
pacnojio^KeHHOH cmkocth h cymaioiuHMca hoc- 

KOM, HaKJIOHeHHbIM FTO OTHOIUeHHIO K eMKOCTH 

Ha 10—24°. 



3. MauiHHa no nn. 1 h 2, oTAunafou^asiCR 
TeM, hto b KaqecTBe npHcnoco6jieHHH, npe/i- 
oTBpamaKDiu^ro 3aBncaHHe CMecH, ycTaHOBJieH 
B036y/iHTejib MexaHHqecKHx KOJiedaHHH, Ha- 
npHMep, nHeBMOBH6paTop. 
5 4. MauiHHa no nn. 1 — 3, OTAUHatoutancx 
TeM, hto nHeBMOBH6paTop ycTaHOBJieH Ha ahh- 
uxe >KeJio6a nox yrjioM 10 — 20° k ropH30HTajib- 

HO pacnOJIOJKeHHOH eMKOCTH. 

5. MauiHHa no nn. 1 — 4, oTAunatoutancx 
TeM, hto b KanecTBe HcnojiHHTejibHoro Mexa- 

10 HH3Ma 3aTBOpa yCTaHOBJieH nHeBMOU.HJTHH£p 

ABycTopoHHero zieHCTBHH. 
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